Stereoselective phosphonylation of human serum proteins by soman.
Phosphonylation has been reported as part of the degradation of soman in human serum. The concentration of phosphonylation sites can be quantified by comparing the degradation in serum, preincubated with soman (all sites occupied), with the degradation in serum not preincubated. The mean value of 73 nM of phosphonylation sites is in agreement with the concentration of active sites of butyrylcholinesterase (EC 3.1.1.8.), which is known to be phosphonylated by soman. Hence, it is concluded that butyrylcholinesterase accounts for all the phosphonylation sites present in human serum. The stereoselectivity of the reaction was investigated by using epimeric pairs of soman, in casu C(+)P(+/-)- and C(-)P(+/-)-soman. In a first approach enzymatic hydrolysis was blocked and the ratios of phosphonylation rate constants, C(+)P(+)/C(+)P(-) and C(-)P(+)/C(-)P(-), were determined to be 0.15 and 0.31, respectively. In a second approach, in untreated serum, the bimolecular phosphonylation rate constants of C(+)P(-)- and C(-)P(-)-soman were determined, neglecting their small hydrolysis rate and taking advantage of the fast enzymatically catalysed disappearance of their respective P(+)-epimeric counterparts. Values for C(+)P(-)- and C(-)P(-)-soman are 3.6 X 10(7) and 0.6 X 10(7) M-1.min-1, respectively. Using a combination of both approaches, a relative ranking of phosphonylation rates of the four isomers was found to be C(+)P(-) much greater than C(+)P(+) approximately equal to C(-)P(-) greater than C(-)P(+).